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(57) iwm 

im&l t M/- M 0 Ul: p 1 

1 1 &«/f L7tS«<o*BD^e> huyf 105 

U £§£;ft.fc&m 1 5(0±^lcp-<-xffii^l 0 3» 

1 0 5 <D®m^ n KW^Ky7 h$f*£ 1 0 2 &Ml$-t 
5„ h u 1 0 5 ©rtilcltli tfc p ^-^f ^ 1 0 
3(0*E±l^y- MHfcJRl 0 6^Lty- hifil 
0 7£f§:tt, n + y— ^.ffii^ i o 4±icy— xaiii o 
8. n* h u- H 0 1 ©Hi: Ki/^f yfl 1 

0 9$rKttfcflKfti:-*-5. n KHyK!)7F«8l 0 
2i)5pl^«feil 1 lHlttLTVtSfctf). latWJE^ 
? * i 9 * <©5FW4fe»« * ft < 




D 
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mk. %-mnM*mft<ommzmtei-z Kwytt 
^msJ k w is k y y h^Mts r t &!&mki-z 

MM h l^V^M I S F E T 0 

m^y-^^^^ffi^^^tt^ixfcm-^mM^^ 

I^-^l©iil:*tlS|Lty- h»l^LT h u 

otoft&izm-rzmiumk. 'm-mmmv-^m^m. 
mkm—mmm^<~^m<Dmmnmnktz^mizmfA-r 

u-r y«i £ £#1-5 r. t £ i-5 »** l icfBtt 

©IMM/yfMI SFET. 

fc - 9Mt&7*G4fe/l £ . * ©Ir#tS7F«feI ro^ 
ffi*»e>K»te>HfcJ|S-^«l!^*#*«fc*i-5 buy 

km,— mnmwmmm<o&Mme>— 

mz.t>tz^xMtilZii1zm—m*M'<-xW&k* *<o 

^iiy-^iit, m-mmmy-xmmkm-mm. 

y-bmmm&fr^xmi&£ft<tcv-bmmk, m-m 
mmy-xmwto&mkm^mmm^-xmi&n&wm 
mukiz.&miz.mtcrzy-xw&k. m—mnm^m 

*<nm<o$iiftzftmirz>mkmk&iii-rz>z. k&ft®.k 

-rStf 1 »CgE«W«fS h l^yfM I S F E To 



^fci-iiiy-xsiij:, ^-#m^y-^«« 

s^-^flWRoafffi^it/fB— **siy— ^««<o*ffi 
v\s4 ^mmk*&-rz>^k&<ft®k-j-z>m 

*m 1 (-SEtt^M h U V^M I S F E To 

w*ffi/f ©-awe JBJ* $ frfclg-SmS! y - xffiigc k . 

UT88:ite>ixfcy-h*«4:, y-*««i: 

:i#itt5SSH^VfMI SFET„ 

-iiiv-xfit, ^<DSS-**My-*ig«»* 
rtllcSW tfel-ita K W > K 
mk. h U V f rtlllSUl Lfcl-f IS K V K y 

b\s>?-pnzwft>tiity-bmmk. H'yfrt©-e 
(DWKDnftZftm-tzmfcmk. ^-mnmy-xm®. 
<n>mm k %-mn^-^m<n^mm\&% t \z&m\z& 

f£,1&<nmm b \s V^M I S F E To 

(D- : &icMi8.&tiizm=.mnm'<-xmmk. *<r>w,=- 
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»t t>titzm-mnm*mmzmi-z> vu^j-t. *<dy 
^nm^titzm-mmmmmmmt . m-mnmy-* 

4:«r«p*i:i-S»*«5»^3E«»«ahU'>^MI SF 
E T„ 

h 1/yfM I S F E T„ 

9 ] KW^K5 7 h«*****ft'» 

-ftu^^ffi^cD^ h UVfM I S F E To 
*c<Oi&^ h U>-^M I S F E To 

IH^COi^M h U V^M I S F E T ©MitTjffio 

h- uyfM I S F E TCOm&Jjfeo 
[0 0 0 1] 

u->^$rW-T5i^Sfffi, <&*l/W.fr<OMWMl SFET 
[0 0 0 2] 

[^Jfe^ftffi] MI SFET©-offc^!7-MOS 



7J. *m»mmiz.ffi. (hi/yf) SrffMi-5S«f±. ¥ 

[0 0 0 3] HI 7 (a) KffiJgMO S F E T (DUgflBrffi 
H^i". I«MO S F E T<D W©ir/i/T'fcoT. H 
ICMOSFETIi, r^i^rt/U^iE, i££l9igL 

5o St-Jo^T. n 4 t7*XH/-h70U[:nif 
^^v-t^I^b^^n KWVKU 7 Mgi£7 0 25: 
Wit Ufc¥3MM&K<0«ffiJBK:«*?W»:: p ^«-^«« 7 

0 3^^K$tt N ^(Op^- *1gig<7 o 3<r>m&m<o— 

SC(in + y-^t«7 0 4z!5^$tltv^„ n + y — 
Xffiigc 7 0 4 £ n K^yK!)7 hffiig 7 0 2 <£>^Si? 
WSPi:{^*^fc p^<-*ffii§£7 0 3©*I±l:y- h- 

«*biS7 o 6Sr^LTy-sm«7 o 7 assart e>*v. n 

+ y-*{gi|S 7 04 tp ^-Xlgigg 7 0 3 i K^ilKS 
«Ji"3 y — ^mm 7 0 8 ^, n+ i?-^ hU-F7 0 1 

<Dmffiia-z. Ki/-r >-m®7 o 9 ffi^ix^ixmn (b>ixx^^ 

5„ CCO^T-liy- h«@7 0 7{cEC0«EEa5TOP$ 

ttsty— hmsi7 o TitT^p^-*^^ o 3©i 

BoS^nllJcRteU n* y-^Si7 0 4 tn KW 
yK!)7 h^*£7 0 2 t<Dra^#iii-5„ — 

-?-^ffi®7 0 3^ffiKSl£^ + ^/Hil*JI2/&£*tft 
l^o Ifci^t, p^-xSl7 0 3-nh*^yK!) 

[0 0 0 4] X«7— MOS FETI4H|{-^i-ffiit^S* 
t/PiL, ilO 0^f®W^--y-T— =f-y?ft\zm& 

LT, {S^-VjgtaSrH^L-TV^o ^'7-MOSFET 
©ttBg^ffi^i: L.T, ^fiCffiSfayt5»*>ffiSi: (Ron* 
AJiiE^^o, Bffi— ^CO^, Ron*A ^/^$^^iiif 

[0 0 0 5] HI 7 (b) fi[H7 (a) ©^7-MOSF 

ET©^->-sfei<7)(^iR$r*i-tftBjiiT**>5o 

14, y — ^.«ffi7 0 8 t n + y — ^.^^7 0 4 b<Dffl<D 

mmm,tn.(Rcnt), hmm7 o 7iT© P '<-xs« 

(Rch) , <t o T«*aK«ssi5» ^n^CirfciS 
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J FET««t(Rjfet) iSitfn KWyKJ7 h««7 

[0 0 0 6] *3Mc, n K^yK'J7hf«7 0 2cOit 
fittftiWSttBffi Ky 7 h««(D«gt(Rdrift)S: 
K»5M4^?^-#t?*5. 117 (a) fc*-r«ig 

h«i«7 0 2^>Jtfigii:flES3&sft4S [«x.tt\ A.S.G 
rove : Physics and Technology of Semiconductor Devi 
ces, John Wiley & Sons p. 197, Fig. 6. 31#K] 0 ffl 
;ttf, 6 0V^7XfttnK^yK!)7hS«7 0 2 
(£>J£ffi}nteO. 8Q- cm, ff$tt6. S^mtfti. 
WffiS:*«>S^n^tr^^->^yWJiJBf S (We 

f f) tt»6 #*mT?*>5. SH^WEEtta^^lRl^p^— 
^ffi«7 0 3-n KMyK»7 hffi^7 0 2 -n + if 

[0 0 0 7] (a) Ct$*(OgiJ^MOSFET 

^BSRBrffiEISr^-ro H7 tia«l:H8ttMOSFET 
(7)^e<7)-fe:7UT^fc^)o EU-^V^T. n + f 7^ h h 

8 0 lJidn KMVKU7 h^g^ (nx^^Vt^ 
Jf) 8 0 2^iIUc*i#SS^®l(ip^-^l 

8 0 3^*^S*t % t(Op^^l8 0 30«ffi^e)n 

KK>Ky7 bi?Sigc8 0 2 Kit^S hl^yf8 0 9^ 
^/&£*LTV^ 0 P *J3 8 0 3 g&K n 

+ V — *fg«8 0 4^^g^ttTV^ D F^yf805 
y-hi«8 0 6 ^tty-Mi 

8 0 6^t^ n + y-xS88 0 4 ^p^-Xg 
88 0 3 t©«ffi±l:*III»»t5 y-^iS8 0 8 

as, n + h h 8 o i commute Ku>f >m® 
m®8 o 7 tzjE<DnEE&fPM£tiz> tv— hmms o 7 

p 8 0 3 (OSH^ n SCfig L, n + 

y-^8 0 4 i: n K U>f >K!) 7 h«8 0 2 ^(O 

b^v^SffiJ^T^fo^, p^l8 0 3*ffil:gfi 

0 3 - n KW>KD7 M§«8 0 2ffl<Dp n^^cop^ 
fill ^jEri* 5 £SJi T?B3lD«ffi ^S3 0 
[0 0 0 8] @8 (b) teEl 8 (a) ^°!7-MOSF 

y— *®H8 0 8 H + y-^fi8 0 4 ^CDP H T(0 
«ttffi8i(Rcnt), ^MS8 0 7l:»|«Ot5p^ 

J£«t(Rch) , n VKy7 h«7 0 2 F*=n? 

C0jgfet(Rdrift)(^fnT«^c^^l5 o @8(OMOSFET 
Tiihl/yf8 0 5^t, <0«*Wilfc« 
IT, Rjfet dS#*EL*V^ f (S^Vffigt^^pJtgt^ 
So 0 7©i-(Offi*«l:H:^, 



[0 0 0 9] «itf60V^7^t'liH8©»-©ffi* 
«R«n Kl/>f y Ky 7 hfi«8 0 2OikfiSili0. 8 

5^x;t: 0 ^^i/^yi.jl (We f f) lili)6|imT^ 
[0 0 10] 

fifcMBfcHS/hU -t^*, Rent, Rch, Rjfet J*, * 

-MOS FET^i3V>Ttt, ^>S*i(Ron*A) f* 1 . 5 
mQ-cm2T% £ <D b h n K U"f > K y 7 7 0 

2OjSgt^(i^3^<DlT^0. 5mQ«cm2T'$) 
So U*>U Rdriftfc^UXfi, tS*^^«igSrfco 

[0 0 1 1] 18^Ir <o^3K0y^*3fi-ett, 

V}g}ft(Ron*A) tel. OmQ- cm2T'$)^ £<£>5^ 
nKHyKy7 h«8 0 2<nmKft (Rdrift) te^J 
2»(7)1T*0. 5mQ« cm2f*)5 D 

^rir^PSt), ^(^xt^^^t^lttotn KW> 
K97 h««<7>«gt» (Rdrift)ttfi«Tf**V^r 

[0 0 12] H±©rail:***«!B©lttll, 
Su W:toK»7HW©jStt» (Rdrift) gMBvv* 
17 — MOS FET^iif^r <^c£>5 0 

[0 0 13] 

BJi«>— «»c»rt*Jxfc|||— #«ay-^«*4:, SB— 

&W-t-5«ES! h ^>fMI SFETCJoV^, huyf 

g^I~#iS h««Sr*i"5 ttot-f 

[0 0 14] SB— #«®¥»ftw*ffi±fc:»?/* 

S;hJfcSB=W«a*tt4ttf i:, ^(O^zi^m^^^S 

ffi^SS^SMS^-^Jli:* -t*>SS— WBSk*-***) 
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^-^«m-<-^s^ei-^ir) try- h-«fe»M^^ 
lt f- u^^fhi^m-fhtitcY— ymmt. n/yfrt 

fttrZ KK vSHt^r^i-S^ h- U>^M I SFE 

i:*i«(ttny-xist, m-mnm*m&mfa 
^mmomMfr hwtv btitzm-mmm^m&mm^m 

fMI SFETit5;i))!t't5„ 
[0 0 15] £fc. ^-^*M^*±^^-#m^ 

*m®<7>mmm <D-m^m $ i%tzm-mmm y-*m 



ymmb^-t?>mmh^>^Mi s feticjo^t, 
n/yfoiMii;, m-mmmmmmm^v, 

[ooi6] Wi—mnm^m&^iimi.icjtm 

M K i^^f yF!)7 hJf <D±(r^/&£*^fcf&:r^mI^'<- 
$ixfc^-^*siy-x'S«i:, ^os-^i^y-^ 

^yK'j7 hmnTUogtmm^mi&zfrtcWi— mn%> 
mmmi&t, b^^^-^m^miavtzm— mmmbi^f 

fg-mnm^-xmnmrnk^zifavxy- bt&mmt: 

^m^mm t m — mnm^- * m <Dmmmm u 1 1^* 
g&w- s k i"f >ti t &m-t v u i s f 

m^-xmm<v&mm(D-mzBi&£titzm-&n.my 
-*m*$.k, ^<DW,—mmM^m.mm<r>^Mi}^m.» < b 

^^ffii-sta vtzm-mmm^f^m<Dmm^m^m 
i$£titzm=.mmmwmm®.b . m-mmmy-xm®. 
kw.-mnm^mmm\^*)xtzm~mmm^-*m®. 
<o^s±(c^- b&mmzftvxBi&ztitcy- bmm 
^-mmmy-xmrnommk^mmm^-xm 
m,<ommmttiUbiz^m^mm-t^y-^m.mk. m— 

^te<nz<nfa<Dntt*%mir&mikmb*^irz>Mm b 
i/yfMisFET, ^v^i, ^— mmm^m^<omm 
±\zBf&ztitzWi~mnm^®i®m b. ^(Dm-mmm 

i&£titz$s-mmmy-xm®.b. ^<Dm-mmmy- 
*mm<Dmmfr hwtn hfrtz&-mnm*mm^'m-tz> 
bu^b. ^(Db^^f-^hmiizmmvtz'm—mmmpf 
mmm^mmm^B^ivtz^-mmmmmm^b. m 
-mnmy-xmmbWi-mnm*i&vom^m-£ihtzm 
-mmm-<-^mm<Dmm±izv- bmmmzft\-xB 
f&tstttzy-bmmb, b u->^rtBi^smL.itm=» 
nm^-xmmnmmi*£V%i—mnmy-xmt&<om 
miz&mizmte-fzy— xigt, M/v-^rtw^r^ 
<D%ft*%m-tz>mtmb. m-mnm*mft<nmmz 
mm-tz k u-f >mm t zm-tzmm b u v^m i s f 



(6) 



[0017] v\si/^iftmMmm<r>m— wmskv* 

u-f>Ky ^ hflNftfr^tt, »— »«a«»««*^*fi 
ihuy^Mi SFET(^gi|*S^tT(i, huyf 

[0 0 18] 

T\ Sl^WfiEJ: 9iSv^«BE"C*— KK >Ky 7 
[00 19] ff§— 

ut, ^(omw&oiE • *©i^tw^7^u is 

[0 0 2 0] *fc, K^yKy7hfi84:i»[«fl[ftt 

matron a 

[0 0 2 1] ^Lt, ±R<OJ:5*«ah i^yfMI s 
[0 0 2 2] 

o-noov, m^msKi-i o oas^a o 7-m 
[0023] in nc*i5^^- <ommm<owmMos 

F E T WK»<Dy-^m«4r»*Lfc«»-C<0«aWfffi 



[0 0 2 4] EIl{CioV>T, ItifeilmQ • cmOn + 
t^hU-h 1 0 1±{Z^ it&JnO. 8Q • cm, m 
$ (ta) 8 ^m^pi^*i 1 1 1 £8Uf bfc^fc 0 
^^V^yW**E^*ffiJi^, *ffi^tt«»«3. 5X1 
017 C ffifo2i£ (te) 3. 0//m(Op^-^f 

«10 3«|«^ *^*HJi<0— ^t-*ffi^*6«f» 
S2. Oxl OSOcm-s, j£«i9i$ (t g) 0. 5 a m 
<Dn + V — ^ffigcl 0 4^/££*tTV^ 0 -ecO^t 0 ^ 
A-K^^ieM^^ d (2xtc) 1 nm^ Hi$ 

(tb) 9/im©hl/yf 10 5^M^^ hi/yf 
1 0 5C0rt®iCfi, tffiWWSl . lx 1017cm 
-3, feftS:^^ ( t d) 0. 3 vm<Dn KK is Ky 7 h 
«l0 2^M^ttt^5 o hi/yf 10 5(OM(: 
ft SS£ ( t f ) 2. 5 nmtDkZZ&'VmiKmi 1 2 

-Mffil0 7^ot, g^5 0nm<O^hiftl 
1 0 6^Up^Iil 0 3 0ffllffil^ttV^ 
5 0 y-hltl 0 7<D±»Ctt, CVDifbI112J3 

ft li5IS^P + h«g«l l 0*sjKrilSix. n 

+ y— o 4 ^ P + =r>*^ bw&i i o t<Dm 

n + if:/;* M/-H0 1 ^®fl 1 0 

(T) ft .:<OMOSFET©#fit/KZ)/^7k's/f 
T'fetK «x.lf 2 /zmTfcSo r ^ ^ , thlil. 2 
m£#<5 0 

[0 0 2 5] <DmMM<DMOS FETTIt 

TOJP^tbS Km® 1 0 7 fcffiLfcp 

1 0 3W*ffiIf:nI[:KKLfcft^^f, Ku 

^ytii o 9 ^y-^tui o 8 t<Dm^mm^mt 

mi 0 4—^*^—11 KM >K!i7 hfg«l 0 2^ 
n + if:/* hU-MOl fc8lt*LKl"f yfil 0 9C 

[0 0 2 6]-*, t7«ttt*iip^88l0 3/ 
nKy>fyK!)7hi*10 2B, nKKyK!)7h 

i«io2/pi^niira> *5<tt/pa^F«» 

111 l/n + i^-^ h h 1 0 1 m<Dp nm&frb 
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!/7h««102, pl^tllllli^i^a 

t disitf t htevv^ixfcO. 1-2. 0^m©tt+ 
5H*^fctf>, 1 Oi7cm-3JK-bOS5»«f-K^UTt^ 
2ftt-S5. itilffi^iffloo, r 

^-^s/ hton KKyK!)7 h^^l 0 2 <7) ^g#L 

[0027] hi com— <osais«, *5«fctfia 

7h^WtfyfTi2mntt5i:, t^*f>J{CjoV> 
Ttt, v>f jit^ttan y n I K l^>f y K y 7 h 

hS«7 0 2, 8 0 2 (OJtffigL^ 0 . 8Q'cm^ 

1. 4Xl012 C m-2^^ o m^^Vffifet{C^*-r 
5i 0. 4 8mQ- cm2 bZ%/)\ 

±z>m—<o2mmx\* 9 nKK>Ky7H«io2 

(^SSftt 1 . 6 x 1 012 C m-2T*&t) , r<Z>1g«<£>Jgj7t 
ffi (Rdrift) ^8l2%igf|0. 4 3mQ- c m2 

[0 0 2 8] $ ^ic, h uyfg (2 x t c) *3j;t>V> 

-^e^ (t) £mtt-rzm*ik&f? o vt-$m 

X'fcb'V 7 h^AS^ffifet (Rdrift) 0{B;«Ht»«F-C#4 

«tf**J«B£#5o H^tt huv^PS (2x t c) §: 
0. 5/im, fSf^-t 0 ^ (T) Sri. 5 M mi:t5h 
n KWvKU7hf«102^iil, 6x1012 

«3ftSi«*ofc» f nKWyKy7HI«102(Dfia 
(Rdrift) teffi^LO. 3 2mQ • c m2 £ <5 0 CCO 

fcfcSo «M;ilH<0J;5fc* ftSBl 1 5 oHfTt n 
+ V-^ffi® 1 0 4©Bll:p+ hf&mi 1 0£ 

[0 0 2 9] aSWl:BU «3fc«^Ku>f> 

*EW»«^lft»i-S i: 7 . 0xi0i5cm-3^/^ o r 
ft, JfcKUt^fcJ; 5*c»l 0f££Lt£#9, I0i7cm 

L15 0tfty»a^2, 2ffiF»C*S<O^J*U * 
[0 0 3 0] la— ^*^«SiS:*ai-5*&, « 



9 (a) ftV^L (c) joWilO (a) fcV^L (c) 

fed! i <nm—<omM&\<Dfflm V uyfMO s f ETog 

1 mQ • c m<Dn + -fr:/* hl/-M01 JilcJfcJgfit 
0. 8Q • c mOpi^a^l 1 1 1 £J5£ 8 /xm ( t 
a) ^t°**^/W£fi£^3o *6«C|MUi9 0 1 £ 
7ihW^h 9 0 2^U, F^yf 1 

mtmmt<Dm&ifx&mi<\ rie (Kjcste^*-^ 

1 0 5 SrJgfiRi-So r^T% huyf 10 5^»« 
£9A*m (tb) , gl/zm (2tc) X&Z> [HI 9 

(a) ] . 

[0031] z<nm, t^tysos^wtva 

At, ^teaSrffv^n KK^K!J7 1 0 2 Sr?g 

1*1-5 [PIH (b) ] 0 Z<D&mm<O%ktSl*0. 3nm 
(td) , *B»Slil. lxioi7 C m-3tf5o ft 

maiFPl l 5 0±*s^fe^r>|g^^^aAtc«J; 9 p 
^«10 3^i$ (te) 2 M mi:45J:5 

tzmifrrz mm <c) ] . «B7tt4fe*£tt*j3. 5 

x 1 017 C m-3T'fo^ 0 

[0 0 3 2] $ ^(c h 1 0 5rt^l«l 1 2 &• 

2. 5/im« (tf) J-C^s/^^U P^— * 

1 0 3 4rStti u fmtitmz x v h 

SftI10 6^5 0nmM« o ^V>T^EECV 

l l 2_h^±AU a** — ~ ^ ^ ^fv^CJ: 
O^htSl 0 7*r»j*1-5 [HI 0 (a) ] 0 ^<D 
y-Hil0 7 tt»fl«*G>*MBT? f 5/ h ffl 

[0 0 3 3] ft^SSPl 1 5^)±^ffi^^5H:^-r^->(0 
aA*5±tff»»a*cj: ^ n+ y-^ffi^i 0 4^Mt 
5 0 rcDffifcg(D^£ ( tg ) tt0 . 5/zm, 
{32. 0xi 020cm-3T*&6o &*3, n + y — ^ffii^ 
1 0 4 cr>TO p ^<-^S« 1 0 3 C0*iSJg*JS«« 3 . 
0 x 1 017 C m-3T*£>5o I^MT\ MOSFET(Z) 

(b) ] . 

[0 0 3 4] W:»SIll3^MU ^iv^^h^ 
■B»t*rtfV\ y-^*Sl0 8S:MUn* y-^« 
«104^o c tr>*p + ='>'^^ MS«1 1 0 tc^ftttSri: 

9S:?|?«bi>i^xaS:»T1"5 [IWH (c) ] . H2 
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[0 0 3 5] EI2{C*^|P^<D^-(7)*i£0iJcOMOSFE 

<D®\X\*. n + h u- h 2 0 1 _hfc, pS!¥«# 

l^k^^i/t;^SLT, pS«fe!2 1 1 
/^Lfc^fc^^rv'^yUgWc, h U>^2 0 5 

SrJ&ricU M/^f 2 0 5(Ortii:tt*S:ftW t 

U H/yf 2 0 5«T*aofcftSt2 1 5 0±*jfi 
JffC, h uyf 2 0 5^^>LlttU^n Kl/ 
^fyK!J7hS^2 0 2(:^J:9^ IRttlCp^ 
-^fi«2 0 3$:MU ^p^««2 0 3^ 

««2 0 4 t n KK^K'J^ h«*£2 0 2 
P -<-^ffi« 2 0 3 co^ffi±^^- h IKftffi 2 0 6^ 
UT#SS->y = ^64*^- MS2 0 7 3PR»tfe 

ixxvN^o p^-^«2 0 3^ffion + y-^ii 
2 o A&mtitzfrx^ft^uftizn. mmm<Dp + ^> 

h««2 1 Ofcmf&Zti. n + V-«2 0 4i: 
p+ ny^^ hffi«2 1 0 

— ^mt&fcW-fhtl. n + t^M/-h2 0 l^II 
»CttKU>f >m&2 0 9tmftt>tlX\<^Z 0 A-Bmt 
C-Df&k<Dffl(Dmte (T) fi, rOMOSFETOf 

uyf2 0 5ft^fj:iftl2 1 *<D±lzm 

[0 0 3 6] r<©*n<D*j««^r*3v^T^>. m^-wiii: 

9ftV^EET?n >KU 7 hffl«E2 0 2, P I^*E 

mm 2 1 K^^l^it^o ^COMS^COIE • ik<D 

5 0 t d*3J;tf t hfi^ffit+^i^fc 

1 Oi7cm-3«±OiS»ft^a9:^UTt>^S:{k-t:# 

fl^n KW>Ky7 MWR2 0 2(7)^-vlgKS:<B;«T* 

^M/yf2 0 5 l*IXte* < , ^SP 2 15 co^ffi_bfrfS 

i:y-haffi2 0 7^ H/yf2 0 5 tp^f« 
2 0 3m<Dn KU>f > K» 7 hffi«^>±^^T^t/TVN 

111 3 fc^W<^^^<D^J£0iJcOMO S F E T <7)g£f$#rffi 
0S:/Ttp w^jT-te, n + t7XM/-h30U 

MU, pl^««13 1 lfettf na^«»I3 1 
4^?fML/c3it: 0 ^^V^^S«(0S®S^. 



P^S«3 0 3HMU ^p^glS3 0 3 
^SIli:n + V — ^S«3 0 4^;££*LT^S 0 n 
+ y — *ffii£3 0 4C0^@^^n + hl/-h3 0 

lCltSH/^fSOS^U ^<^huyf30 

n V K!i 7 hfi«3 0 2 i^ttv^. n+ y 
— ^ffi«3 0 4 t ni^I3 1 4^£*W u cp'<— 
x««3 0 3<0*B5JLfcy--hHMblR3 0 6^LT# 

SSvy ay^bisy- MS3 o 7 asRttfcivr^ 

5 0 hi/ >^"3 0 5 ^rt^(C^ttiL/tn + y-^ffli^ 3 

o 4 1 P 3 o 3 (Dmmiz&mizmfik-fz y- 

Xfg3 0 8 n + t7xF^h3O10 
XSfCtt KH yfl3 0 9^tt5>tbTVN-5 0 h 
mm 3 0 7co±^^oJ:t>'fti|^^P SGf(Dfe&i3 1 3 

xmt>ft<. y—xmmtmmztix^Zo A-Bmtc 

^-7eyft'S>9, «x.lf2MmfS>5o hl^^3 

[0037] z<Dm=<o$mMiz.&\,*xi>s m^-m&x 

9ftV^fff-CnKKyK!)7h««3 0 2, plffi 
M3 11 mSS.Jl^^E«6i-5 0 rop5««<OjE • A<£> 

n y 7 hfi«3 0 2S: 1 017 C m-3&± 

(ommmzwzfeLrXh&ZLikxz z> 0 -r**^, k»jge 

^too, ~ (D&Glzl — y b faCD n KK>K!i7 

[0 0 3 8] H3<OfB = OHJfi«xr4, y-^ti3 0 
8<Dn y— *1R«3 0 4^<Offitt*s h U>^3 0 5 <Df*j 

hZ> 0 *fc, H<oj:p^y— hm®3 0 7tf^ P -<-x 
««2 0 3l:«iWcn KW>H7 hM«3 0 2 <£> 

[0 0 3 9] m 4 ^**M<0«Bg<Oiait«<Z>MO S F E 
T©S«B^y--^««S:l»*Ufc»aBrflgiaSr*-r« - 

ISriW + v't^filcfitt, nKWyKy7H« 
4 0 2 tUV^ o n KMyKy7hffl«4 0 2(OS 
ffii(Cp^^I^4 0 3, t<DmMm<D— gR^n + y 
-^ffi«4 0 4^fiK$iXTVN-5 0 n*y-xS«4 0 
4^»5) n + i^^^ hl/-h40 1 h U'V 

f40 5S:MU -t© h U>^4 0 50F^S<OTgPf- 
^^^Sr^a6>f tvitAt, i^IUp«St4l 
6^r?f^bTVN5o H/yf4 0 5OWl:lt » 
e>«ffpffl"lffiffi«4 1 6^±Mi(Z>ai$*T**T*K^lR4 

6y-hti4 0 7^fcot, f^5 0nm^-hi 
{UK 4 0 6^LTp -<-^ffi^ 4 0 3 OftUffi {C^tf^] L 



m<Dn+ y — *1S®4 0 4^ffM£*tTV^l/^5>Kl 

HS«*tf>P + ^i"** h««4 1 0 3»«»rtS*t, n 
+ y-^«^4 0 4 t p + h^®4 1 0 tOf 

H/»h4oi (ommat >m®4 o 9 ri*s^*e> 

O S F E T©*tit;KO/>-7 t^y f t'fc 9 , «;tli2 
►Ji^tJiT'n V Ky 7 ht«4 0 2, p MSA 

i4i6 iz^m^m-i-^o z<Dm^t&<DiE • ^co@ 

&b, 1 Ol7 C m-3«±(7)iSSSiC^UTt>^^T^ 
f*l<7)n > K5J ^ bffi*£4 0 2 co^^SgiSr^T* 

[0 0 4 1] 0 5f-**M(O»3E<O*Jte0»JcOMOSFE 

T©8»©y-^iSftiiftLfc«ffl»fiiH*r*t. r 

5 0 2 tUV^ o nKKVKWVS«5 0 2<Di 
®^£>n + h l/- h 5 0 1 Miii-<5 h U>^5 0 

5^Mt, M/>f 5 0 5 (^rtlflvt 
^f^ftAU MlltpliS«5 1 6 

^tt, h uyf5 0 5<0^/&T^ofc&£|5#5 

15(D±$ffiiC, p{|i)^ffi^5 1 6a*e>'>U« LT, 
IRW^P^-^SttS 0 3 W^c^^ -t^p^— ^ 
M«5 0 3CD^®S<7)— gl5^n + y-*ffii|£5 0 4&M 

/*£*vrv^ 0 n + y-^i85 0 4 tnKWyKy 

7 h^ms o 2(^4ttfcp^-^^5 o 3<Dmm± 

hm®5 0 7^K*t<bttTV^^ 0 p^g«5 0 
3<D»n + y — *1g«5 0 4 3&S«J«StbTVM!cV^«B 
$H-i*, ^S^)p + hfi«5 1 

tV. n + y-^85 0 4 b +3 >^^M«5 10 

1/ :/x h h 5 0 1 (Dmma* KM vmH5 0 9^ 
R»*k*t-C^5o A-B«liC-D»i:<^PflOfiBI!6tt. 

x.(i2//mtfe^ 0 hl^yf 5 0 5rt(:liSffi5 12 

[0 0 4 2] ^<OfB3E(©*««rci3V^Tt>. Ift^fflffiJ; 
9^tBETnKW>Ky7hS85 0 2, pfilSffi 
i£5 1 6(c^5.S^5tS§-TSo Ccoj^ffi^jE • 

5 0 m«tt<0*£ t d*5J:l>*t hmv^ftfc+iHfc^fc 



»BHsp8-2 2 2 7 3 5 



», 1 oi7cm-3jK±<oaj»*^8a:SLTt>^^b-c# 

5 0 -r*fo*>, i*»EE£*£^ Loo, l^fi^^h 
tonKKyK!)7 h®«5 0 2 >4S«;«:fijfrT? 

[0 0 4 3] 16 l:*«ffi©SA<OXI«OMO S F E 

T, n K \s<< yK!)7 hffi«6 0 2 t L.TV^ 0 ^On 
KWyK!)7h«6 0 2^ffiiC, SWWtCp^ 
-^6 0 3eMU -^c7)p-<-xffl^6 0 3co^ 
MCn^ y-*m®.6 0 4^/&£;ft,TV^ 0 n + y 
— Xffii$6 0 4<D^ffi^fe n + 1/ h U- h 6 0 1 C 
h u is?- 6 0 5 Sr^fiK U ^r<D h U i^f- 6 0 5 <D 

«6 1 6^JFM£*LTV^ 0 n + y^g«6 0 4 ^:n 
> K!J 7 hffi«6 0 2(c^^ttfcp-<-^^6 
0 3©*Sii:y- hHfUR6 0 6 4^tt*«»'>y 
3^&4§y- hli6 0 7^i£ttib*v0^<5 0 h ^ 
6 0 5<7>F^(CfittjL*:n + V — ^®«6 0 4 t p 

$1^6 o 3<o^ffi^*ii(^s»i"Sy— *Sffi6 

0 8 ^iS:tt fctb. n + h h 6 0 1 (DMmfcfc 

^m®6 0 9asKt*&*tTV^ 0 M^yf605 
rtlCttlMb]*6 1 3^i*£tLTl^ 0 A-B^tC- 

[0 0 4 4] rO^A<0^jSfet5iJ^*3V^Tt>, Sf^WffiJ; 
0{B;V^BEET?n KK>Ky7 hffi^6 0 2, pllli 

3 C t d*5J;t>*t hfiv^i**xfc+5H*v\fc: 

n y Ky 7 hg«6 0 2 4 1 0" c m-3EJl± 

^ISLoo, rO*ffi^5'hrtOnKKyKy7 

[0 0 4 5] ia6^ANO||iSWlT*fi, y-^It6 0 
8(7)n + y — ^^^6 0 4^<7)g!*^ h U>^6 0 5 CO 

LT, h u^rt«IBf:Mt5 n > K y 7 F 

[0 0 4 6] #*5, rttfe^O<D*J6^i|T^^^O 
t6MI SFETIC^k *«MttafflT?#* 0 



[0 0 4 7] 

fMI S FETlC&i^Tii, T!2i-5^7»^#t.H5„ 
««t^Mt5i tlcioT^ *^Wi±J: »3ig:V^«i±T- 

^-«m^ k is 4 > k y y hm®&±vm-mm$>mm 

[0 0 4 8] Sfcfi, h UV^cofii|^SE)l(-. ^— ^ 

llUSt? L < *5^«4*»ft J: 9 iS5¥*fi^S« t-rs r t 
Clot, amSJBEJ: (?{£v^J£T*m— itIKM V 

-itlK^i'K!)7H«Eofc». *vj£*a coffin 
h 1/>^M I S FETttSrt^ft'S. 
[0 0 4 9] ® KM >F!)7 hM^iiiMfttS; 

[0050] ©in— <o*>-&m.zmm-rz>m'k, 

So 

[UliSwfBWitfeBJ] 

im 1 ] ©*i6«»*® h l/>fMO S F E 

[m 2 ] *&wm—<ommm<nmm b i^vfMo sfe 

m 3 ] **MJSHWHifi««)«S! h U >fMO SFE 

[04] *^M^ESC0*JS^!|(O^ h l/>fMO SFE 

im 5 ] h U yfMO SFE 

T©BSB*ttl*rffiBI 



) - 2 2 2 7 3 5 

[n 6 ] ttwrn-Komnmostm b u >fMo sfe 

[0 7] (a) liffiSEOiSMOSFETWlrBi, 
(b) 14 (a) ©MOS FETlCfcttS^VffiJitcDrtiR 

[18] ( a ) l«f ©II H/yfMOSFETWi 
mm. (b) 14 (a) ©MOSFETtfcltStyfiiS 

[El 9] (a) fcv*L (c) J40 1 ©*— ©*itfifij©» 
S! h 1/VfMO S F ETW§ait*fe=SrlJi,W-r5fc«>©X 

[010] (a) #V^L (c) I40 9{ci^<iai©^— 
<D$m.m<DMW b u>fMO S F ET©«i|lSI©Bt 
II 

[tt-&0>BWl] 



10 1, 


2 0 1. 


3 0 1, 


4 0 1 


,501. 


6 0 1 


7 0 1. 


8 0 1 


n + 






10 2. 


2 0 2. 


3 0 2, 


4 0 2 


, 5 0 2. 


6 0 2 


7 0 2, 


8 0 2 


n KW^K!)7 higi$ 




10 3, 


2 0 3. 


3 0 3, 


4 0 3 


.5 0 3, 


6 0 3 


7 0 3. 


8 0 3 




P 






10 4. 


2 0 4. 


3 0 4, 


4 0 4 


. 5 0 4, 


6 0 4 


7 0 4, 


8 0 4 




n+ y 






10 5. 


2 0 5. 


3 0 5. 


4 0 5 


. 5 0 5, 


6 0 5 


8 0 5 












10 6. 


2 0 6. 


3 0 6, 


4 0 6 


,5 0 6, 


6 0 6 


7 0 6. 


8 0 6 










10 7. 


2 0 7. 


3 0 7, 


4 0 7 


.5 0 7, 


6 0 7 


7 0 7, 


8 0 7 










3 0 8. 


6 0 8. 


7 0 8, 


8 0 8 


y- 




10 9. 


2 0 9. 


3 0 9, 


4 0 9 


.5 0 9. 


6 0 9 


7 0 9. 


8 0 9 








110. 


2 10. 
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